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Service Authority

nce Witliam Count

Environmental Services and Water Reclamation
Evelyn Mahieu, Ph. D, Director

P.O. Box 2266 Woodbridge, VA 22195 Telephone 703-335-7932
Fax 703-335-8933

April 14,2015

Ms. Anna Westernik

Environmental Specialist

Department of Environmental Quality
Northern Virginia Regional Office
13901 Crown Court

Woodbridge, VA 22193

Re:  "Prince William County Service Authority Occoquan Forest WTP
— VPAOOO7 Permit Application”

Dear Ms. Westernik:

Attached is the VPA permit renewal package for the Occoquan Forest Wastewater Treatment Plant
— VPA00007. The majority of the data presented is for calendar year 2014.

The Authority is in the process of designing and building a new pump station and sewer to serve
the 220 single family homes in the Occoquan Forest subdivision. When complete, the new system
will deliver flows from Occoquan Forest to the H.L.. Mooney Advanced Water Reclamation
Facility. We expect the construction of the pump station to be completed by May 2016.

In the interim, we request that the Department of Environmental Quality administratively continue
the Occoquan Forest VPA permit #VPA0G0007.

If you have any questions or concerns, please feel free to contact me.

Sincerely,
Wit e
Evelyn Mghieu

Director of Environmental Services and
Water Reclamation

Enclosure

cc: Samer Beidas, PWCSA
Steve Bennett, PWCSA
Maureen O’Shaughnessy, PWCSA
Rachel Carlson, PWCSA
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Department of Environmental Quality
VIRGINIA POLLUTION ABATEMENT PERMIT APPLICATION
FORM A — GENERAL INFORMATION

INSTRUCTIONS

All applications submitted for a Virginia Pollution Abatement (VPA) Permit shall include this form.

1. FACILITY OR APPLICANT INFORMATION:
a. If applying for a permit which will authorize management of pollutants at a facility, including but not limited to a
wastewater treatment plant, sludge treatment facility, routine storage facility (not located at the treatment plant), or an
Animal Feeding Operation (AFO), provide the following information:
» Facility Name: The legal name of the facility managing the pollutants,
City/County: The city or county in which the facility is located,
Physical Location/Address: The physical location or address of the facility, and
Mailing Address: The mailing address of the facility. If the same as physical address write SAME.

b. If applying for a permit to authorize land application activities only, where no facility is included, provide the following
information:
¢ Applicant Name: The name of the applicant,
« City/County: The city or county in which the land application is proposed,
» Physical Location/Address: The physical address of the office which will manage the activities, and
L]

Mailing Address; The mailing address of the office which will manage the activities. If the same as physical
address write SAME.

2. OWNER INFORMATION: Provide the legal name, mailing address, telephone number and e-mail address of the owner or
the company making application for the VPA Permit.

3. OWNER CONTACT INFORMATION: Provide the name, title, mailing address, telephone number and e-mail address of

the individual whom DEQ staff should contact regarding this application. If the owner contact is the same as the owner,
write SAME.

4. EXISTING PERMITS: List all environmentally-related permits issued to the facility by listing the issuing agency and permit
number. Include an existing VPA permit if your facility has one.

5. NATURE OF BUSINESS: Provide a general statement of the type of business conducted at the facility. Industrial facilities
are requested to provide applicable Standard Industrial Classification (SIC) Codes. SIC Codes may be obtained from
Standard Industrial Classification Manual published by the U.S. Department of Labor, Occupational Safety and Health
Administration. The manual can be found in public libraries and on the internet.

6. TYPE OF POLLUTANT MANAGEMENT ACTIVITY: Indicate pollutants or type of waste(s) handled and whether the
facilities are either existing or proposed, or both. Note that the pollutant or type of waste determines which other VPA
application forms must be completed. Applicants may also contact the DEQ for assistance.

7. GENERAL LOCATION MAP: The purpose of the map is to allow the DEQ staff to readily find the establishment. This map
is to show the general location of the establishment. Applicants should use county or United States Geological Survey
quadrangle maps. DEQ Regional Offices can provide information for abtaining such maps.

8. CONSENT TO RECEIVE AND CERTIFY RECEIPT OF ELECTRONIC MAIL: The Department of Environmental Quiality
(DEQ) may deliver permits, certifications and plan approvals to recipients, including applicants or permittees, by
electronically certified mail where the recipients notify DEQ of their consent to receive mail electronically (§ 10.1-1183).
Check only one of the options.

9. SIGNATURE AND CERTIFICATION STATEMENT: The application must be signed in accordance with the VPA Permit
Regulation (9VAC25-32):

a. FOR A CORPORATION: by a responsible corporate official. For purposes of this section, a responsible corporate
official means (1) a president, secretary, treasurer, or vice-president of the corporation in charge of a principal business
function, or any other person who performs similar policy or decision making functions for the corporation, or (2) the
manager of one or more manufacturing, production, or operating facilities employing more than 250 persons or having
gross annual sales or expenditures exceeding $25,000,000 (in second-quarter 1980 dollars), if authority to sign
documents has been assigned or delegated to the manager in accordance with corporate procedures.

b. FOR A MUNICIPALITY, STATE, FEDERAL OR OTHER PUBLIC AGENCY, by either a principal executive officer or
ranking elected official. (A principal executive officer of a Federal, Municipal, or State agency includes the chief
executive officer of the agency or head executive officer having responsibility for the overall operation of a principal
geographic unit of the agency).

¢. FOR A PARTNERSHIP OR SOLE PROPRIETORSHIP, by a general partner or the proprietor, respectively.

Rev. 06-2014 Instructions Page - 1



VIRGINIA POLLUTION ABATEMENT PERMIT APPLICATION
FORM A
ALL APPLICANTS

1. FACILITY OR APPLICANT INFORMATION

Facility Name or
Applicant Name:

Occoquan Forest Wastewater Treatment Plant

County/City:

Prince William County

Physical Location/
Address:

5901 Davis Ford Road, Manassas, VA 22111

Mailing Address:

P.O. Box 2266, Woodbridge, VA 22195-2266

2. OWNER INFORMATION

Owner Legal Name:

Prince William County Service Authority

Mailing Address:

P.O. Box 2266, Woodbridge, VA 22195-2266

Telephone Number:

703 335 7950

Email address:

bennett@pwcsa.org

3. OWNER CONTACT INFORMATION

Owner Contact
Name:

Stephen M. Bennett

Title:

Deputy Director of Water Reclamation

Mailing Address:

P.O. Box 2266, Woodbridge, VA 22195-2266

Telephone Number:

703 393 2062

Email address:

bennett@pwcsa.org

4. EXISTING PERMITS: (e.g., VPA, VPDES; VWP, RCRA; UIC; other)

Agency

Permit Type

VA DEQ

VPA VPAO0007

5. NATURE OF BUSINESS: Domestic Wastewater Treatment

L SIC Code(s): |- 4952

Rev. 06-2014

| Sewerage System

Permit Number




VIRGINIA POLLUTION ABATEMENT PERMIT APPLICATION

FORM A
ALL APPLICANTS
6. TYPE OF POLLUTANT MANAGEMENT ACTIVITY: check the appropriate box(es)
Proposed

Animal Feeding Operations U]
(complete Form B)

Industrial Waste [l
(complete Form C & Form D: Parts D-V & D-VI)

Land Application of Municipal Effluent ]
(complete Form D: Parts D-1 & D-lil)

Land Application of Biosolids/Sewage Sludge O
(complete Form D: Parts D-II, D-IV, D-V & D-VI; and
Liability Requirements for Transport, Storage and Land
Application of Biosolids Form)

Reclamation and/or Distribution of Reclaimed Wastewater O

(Application Addendum)

7. GENERAL LOCATION MAP:

Provide a general location map which clearly identifies the location of the facility. See Attachment 1

8. CONSENT TO RECEIVE AND CERTIFY RECEIPT OF ELECTRONIC MAIL:

The Department of Environmental Quality (DEQ) may deliver permits, certifications and plan approvals to
recipients, including applicants or permittees, by electronically certified mail where the recipients notify
DEQ of their consent to receive mail electronically (§ 10.1-1183). Check only one of the following to
consent to or decline receipt of electronic mail from DEQ as follows:

Existing

O
O
X

X[J Applicant or permittee agrees to receive by electronic mail the permit and any plan approvais
associated with the permit that may be issued for the proposed pollutant management activity, and to
certify receipt of such electronic mail when requested by the DEQ.

[ Applicant or permittee declines to receive by electrbnic mail the permit and any plan approvals
associated with the permit that may be issued for the proposed pollutant management activity.

9. SIGNATURE AND CERTIFICATION STATEMENT:

I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personne! properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the system
or those persons directly responsible for gathering information, the information submitted is to the best of my

knowledge and belief true, accurate and complete.

I am aware that there are significant penalties for

submitting false information including the possibility of fine and imprisonment for knowing violations. | further
certify that | am an authorized signatory as specified in the VPA Permit Regulation (9VAC25-32).

)

Signature:

- )
k/”(m

Date:

Printed Name:

Dr. EvelyrA/Iahieu

4//7 / 57

Title:

Director of Environmental Services and Water Reclamation

Rev. 06-2014



ATTACHMENT 1

GENERAL LOCATION MAP



.

4

. f0 ienmy Wathingtoa D - (2 To Mcte.
IHiCKORY ey {"¥ oy | WSS earerteeat o 3 - *4,,@ &
GROVE, N 03 LS | =, :’ Lo
\5\ i CHANTILLY % S » ) 55
ﬁﬁ\ s (7 & e, A a n leN"A B
& B ZZa 2 E7 Xy sl © % P g
o ) - &
G p z, 6
] / E g &\‘\,\\ d’ A WY
O STEPREY P h X on O 50 &
LatemaNTAnONGo) § 4 AR ol CY e
o s 3 =) = &
LAWNVALE (\ ¥/ % e @ & &
tj-h-u:lu. Beamusrn]~Z_ /) e & il &/~ FAIRFAX
= District Park 5 AL
RS~ CENTREVILLE = -
X suou?y N Lo
@Q}") sPRINGY] o o T~
LONG LEVEL E §
JESTATES & 65) g H
3 & 8 ;2
SYYMARKET & 3 N E 3
- & s o \ Loke 3
o 4 JONNSONS CORMER Rova
Statai7- N E i
F“"‘f{:’?“.‘ o [/ @ W
PRI ﬁ
5s) \‘.) -y G@’ add“%
GAINRSVILLE 05 @ o\& \q B (3 “BURKE
S b, 2 WA Sy o
Taevieny, %, IMGTEN coversTond® O ] g
‘ & > X : CLIFTON )
“ 5, HYDE O NG '/, ©. ’Q .
A 5 . el N &
’ N\, 0 Lrye 4 N
& Hamlock %4 f N V3 \E
Ay Overioss K N 5
i : L
e oy “ ki e
%'A ¥ F] N . 2: \
2 ; . A r
.Y 2 Na0CLoRvANED
N Z /0 oS
N el NS ouLs ; \ >
& \3 S AN o OmonTrviLLe =) ‘ AT- i
o 3 o “ \
. [ ™ w2 \. \
1 BUEKH, :
o A AN D % N P
S/Buso . A b W AT T mlw{f% AN p N N
"My E 2, -4 i UMSTRONG 5 7 oy © aventond 2 o
N, H " D0ZEAME LS ; 1 L) Zny P
@, oo, (O Figlid MO0R GREEN.S s ARes ) S AN
| Fam OESTATES o nesten TALAKE Jfckson ) ) ee <)t "
S o 5 ver | R\ ook °Eeu :
ACRES = 37 BRADLEY Fong RI e o ot
\\'@ NOKEsviLL 2 i 240 2N MEATAGE R
S ' R 2 N_¥; ], e Y000S LAKE RID
BREXTSVI e
SE OO canova )y
% 0 0AX RIDG YAUEYWOODS 3
x =
\ gi o OsTATES uwsmoet o 3
% \{a” 61 2 N
r P WOODEINE ROLLNEwWOOR . =
) - s L % N\ ol
wooDs uﬂ\o X . ]
s an 1 ;
e \ ’ 7 WH00aRIDGES,
o M3co Movws Rogt
/ g 3 RIDGEWOOU~ HILLEY uMsCo® N,
’ OROUGHERED o SESTATES ~ ACRE o
mrus,, N vy INDEPENDENT .
\ P - .
<
» Poaspiewn |, 07 %
AR EsTatey  MEAS [
BRI S . GEQRGETOWN b
FORESTPARK., S & .
BN t
§
1c., 6440

1A 22312-

GARRISONVITIF

PTGk,



nitonmental

’ grovomics
S S )
/ & “ ‘2{“\/
 COQUAN
RAVENW EST
E1L CREEK
3 < ) -
& L 48
5& R, ¢
= O Y
S5
y > : >
‘%IVERVIEW X
ESTATES & d
OQUAN|
w““'{f{ /0AKS
®! S
. &
()
S
>~
o)
a.
§ v
Scale 1:15 840
1 Ya 7] Ya O Mile
5000 3000 3000 2006 1000 Feet

LOCATION MAP %

Prince William County Service Authority
Occoquan Forest STP
Land Treatment System bq




VIRGINIA POLLUTION ABATEMENT APPLICATION
FORMD

MUNICIPAL EFFLUENT AND BIOSOLIDS
PART D-I LAND APPLICATION OF MUNICIPAL EFFLUENT

General Information
1. Facility Name. Name given on Form A. Occoquan Forest Wastewater Treatment Plant: VPA 00007
2. Briefly describe the design and provide a line drawing of the wastewater treatment facility which relates the
various components of the treatment system including source(s), treatment unit(s) disposal alternatives and
flow estimates from the various process units. Attachment 2
3. Briefly describe the disposal of any solid or sludge waste materials. Attachment 2

4. List all industrial contributors to the wastewater treatment facility. N/A

5. Submit a copy of any leasing agreements related to the treatment works and the use or management of the
application fields not under direct ownership of the applicant. N/A

6. All Privately Owned Treatment Works (PVOTW) designed to serve 50 or more residences must be registered
with the State Corporation Commission (SCC) prior to applying for a permit. Provide a copy of the SCC
Certificate of Incorporation (for Virginia based operations) or the Certificate of Authority (for out of state
operations) with the application. N/A

Design Information

Note: This section should be completed for each altemative effluent application system.

Waste Characterization

7. Provide the design flow of the wastewater treatment plant. Attachment 2

8. Provide a sewage effluent characterization in accordance with Part D-lIl of the application. For a proposed
facility, estimates based on data obtained from other similar facilities may be used. More than one sample
may be required if the  effluent may be expected to exhibit diurnal or seasonal variation.

Attachment 3 — Part D Effluent Characterization Form

9. Provide calculations describing the nutrient value of the effluent as mg/l nitrogen (PAN), phosphorus (P,0s),
potassium (K,O) and any liming effects which may occur from land application. Attachment 4 - Nutrients

Storage and Land Application Requirements Attachment 5 — Storage and Land Application Requirements

10. Provide calculations justifying storage and land area requirements for wastewater application including an
annual water balance on a monthly basis incorporating such factors as precipitation, evaporation,
evapotranspiration, soil hydraulic conductivity, wastewater loading, dry periods, and monthly storage (input and
drawdown). Provide daily, weekly and annual hydraulic loading rates (maximum and average).

All facilities must be designed and operated to prevent any discharge to State waters except in the event of a 25
year, 24 hour or greater storm event. DEQ recommends the storage capacity be sufficient to store the entire
daily design flow of the treatment works for the duration of the winter months, when land application may be
restricted, with a minimum of 60 days storage capacity where adequate climatological data are not available.

Rev. 4-2009 1



11.

Provide calculations justifying the land area requirements for land application of sewage effluent taking into
consideration average productivity group, crop(s) to be grown and most limiting factor(s), specifically PAN,
metal loadings, and Sodium Adsorption Ratio (SAR) or Exchangeable Sodium, where applicable. Demonstrate
the most limiting factor for land application on an annual and site life basis.

Site Characterization: Attachment 6

Note: A site characterization is required for each land application site on a field by field basis and for each storage

12.

13.

14.

facility. Site booklets organized by Operator/Land Owner and County are preferred.

Divide the land application site into individualized units of fields on the basis of agronomic management
practices. For example, soils which are similar for productivity or pH adjustment which are adjacent to each
other should be grouped as one field if they can be anticipated to receive effluent on similar schedules.
Distinctly different soils which may require different agronomic management should be designated separately.
For convenience in meeting permit reporting requirements, keep field units small.

Provide a general location map which clearly indicates the location of all the land application sites related to this
permit application. (See General Instructions for Map Requirements.)

Provide a topographic map of sufficient scale (5 foot contour preferred) clearly showing the location of the
following features within 0.25 mile of the site. More than one map may be required if the land application site(s)
or treatment/storage facilities are not in close proximity. Provide a legend and approximate scale. Clearly mark
field and property boundaries. (See Instructions for map requirements.) Attachment 6

Proposed or existing ground water monitoring wells
General direction of ground water movement
Water wells, abandoned or operating
Surface waters
Springs N/A
Public water supply(s) N/A
Sinkholes N/A
Underground and/or surface mines N/A
Mine pool (or other) surface water discharge points N/A
Mining spoil piles and mine dumps N/A
Quarry(s) N/A
Sand and gravel pits N/A
. Gas and oil wells N/A
Diversion ditch(s) N/A
Agricultural drainage ditch(s) N/A
Occupied dwellings, including industrial and commercial establishments N/A
Landfills or dumps N/A
Other unlined impoundments N/A
Septic tanks and drainfields N/A
Injection wells N/A
Rock outcrops N/A

CrONETOD3TATTIQ@TOA0TE

For each land application site, provide a site plan, preferably topographically based, of sufficient detail to clearly

show any landscape features which require buffer zones or may limit land application. Clearly show the field

boundaries, property lines, and the location of any subsurface agricultural drainage tile, as appropriate.
Attachment 6

Provide a site plan legend which identifies the following landscape features:

Drainage ways

Rock outcrops N/A

Sink holes N/A

Drinking water wells and springs N/A

. Monitoring wells

Paoow

Rev. 4-2009 2



15.

16.

17.

Property lines

Roadways N/A

Occupied dwellings N/A

Slopes (greater than 8% by slope class)

Wet spots N/A

Severe erosion N/A

I.  Frequently flooded soils (SCS designation) N/A
m. Surface waters

T Ta

Provide a detailed soil survey map, preferably photographically based, with the field boundaries clearly marked.
(A USDA-SCS soil survey map should be provided, if available.)

Attachment 7
Provide a detailed legend for each soil survey map which uses accepted USDA-SCS descriptions of the
typifying pedon for each soil series (soil type). Complex associations may be described as a range of
characteristics. Soil descriptions should include the following information:

Soil symbol

Soil series, textural phase and slope class

Depth to seasonal high water table

Depth to bedrock

Estimated productivity group (for the proposed crop rotation).
Estimated infiltration rate (surface soil)

Estimated permeability of most restrictive subsoil layer

@ "eapop

Representative soil borings and test pits to a depth of five feet or to bedrock if shallower, are to be coordinated
for the typifying pedon of each soil series (soil type). Soil descriptions shall include as a minimum the following
information:

Attachment 7

Soil symbol

Soil series, textural phase and slope class

Depth to seasonal high water table

Depth to bedrock

Estimated productivity group (for the proposed crop rotation).

Estimated infiltration rate (surface soil)

g. Estimated permeability of most restrictive subsoil layer

~popTw

Collect and analyze soil samples for the following parameters for each field, weighted to best represent each of
the soil borings performed for ltem 16.
Attachment 8
Soil organic matter (%)
Soil pH (std. units)
Cation exchange capacity (meg/I00g)
Total nitrogen (ppm)
Organic nitrogen (ppm)
Ammonia nitrogen (ppm)
Nitrate nitrogen (ppm)
Available phosphorus (ppm)
Exchangeable sodium (mg/00g)
Exchangeable calcium (mg/I00g)
Copper (ppm)
Nickel (ppm)
. Zinc (ppm)
Cadmium (ppm)
Lead (ppm)
Chromium (ppm)
Manganese (ppm)
Particle size analysis or USDA textural estimate (%)
Hydraulic conductivity (in/br.)

W QD ODIT AT SQ@mOAOCTE
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Crop and Site Management

18. Relate the crop nutrient needs to anticipated yields, soil productivity rating and the various fertilizer or nutrient
sources from effluent and chemical fertilizers.

Attachment 9
If the effluent may be expected to possess unusual properties, provide a description of any plant tissue testing,
supplemental fertilization or intensive agronomic management practices which may be necessary.

19. Using a narrative format and referencing any related charts, describe the proposed cropping system. Show
how the crop rotation and management will be coordinated with the design of the land application system.
Include any supplemental fertilization program, and the coordination of tillage practices, planting and harvesting
schedules and timing of land application.

Attachment 9

Rev. 4-2009 4



ATTACHMENT 2

PART D-1, ITEMS 1 THROUGH 7
GENERAL INFORMATION



OccoQUAN FOREST WASTEWATER TREATMENT PLANT

PROCESS DESCRIPTION AND OPERATION

The Prince William County Service Authority owns and operates the Occoquan Forest
Wastewater Treatment Plant. This wastewater treatment facility is designed to provide service
to 220 single family residential homes within the Occoquan Forest subdivision. No industrial or
commercial waste is treated.

The attached process flow diagram describes the sequence of treatment. Raw
wastewater (sewage) enters an extended aeration activated sludge plant having a capacity of
88,000 GPD (0.088 MGD). The plant consists of two Davco package plants, each with a capacity
of 44,000 GPD. Clarified secondary effluent is metered and chlorinated before entering a 4.7
MG holding pond. Holding pond effluent is metered, chlorinated and pumped to a 14.3 acre
spray irrigation system for effluent disposal.

Aerobically digested waste activated sludge is hauled to the Neabsco Pump Station or
directly to the H.L. Mooney Advanced Water Reclamation Facility where solids are disposed of
by incineration. Incinerated ash is hauled to Prince William County Landfill.

The Occoquan Forest Treatment Plant is serviced 7 days per week by operation
personnel, one of whom holds a VA Wastewater Operators License.



Liquid Treatment:

Preliminary Treatment (Communitor) — Extended Aeration Activated Sludge —>
Secondary Clarification —> Metering and Chlorination —>

Polishing / Holding Pond — Metering and Chlorination —™> Spray Irrigation

Solids Treatment

Waste Activated Sludge — > Aerobic Digestion — > Haul to H.L. Mooney AWRF for
Treatment and Incineration



OccoquaN Forest WTP
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VIRGINIA POLLUTION ABATEMENT APPLICATION
FORMD

MUNICIPAL EFFLUENT AND BIOSOLIDS

PART D-lll EFFLUENT CHARACTERIZATION FORM

1.  Facility Name: Occoquan Forest Wastewater Treatment Plant

"2.  Source or Generator: N/A

3. Typeof Treatment: _Secondary / Extended Aeration : Spray Irrigation

4,  Degree of Treatment: 90%

5. Provide at least one analysis for each parameter listed under effluent. Upon review, additional analyses may
be required by DEQ. CY-2014 Data Attached — 3 pages

Parameter Effluent

BODs 6.6 mg/l
TSS 4.8 mg/l
TRC 4.0 mg/l
Percent Solids N/A %
pH 7.4 S.u.
Nitrogen, (Nitrate) 135 mg/l
Nitrogen, (Ammonium}) 11.9 mg/l
Nitrogen, (Total Kjeldahl) 11.5 mg/l
Phosphorus, (Total): 57 mg/l
Potassium, (Total) 12 mg/|
Sodium 103 mg/l

6.  Provide at least one analysis of any other pollutants which you believe may be present in the effluent. Upon
review, additional analyses may be required by DEQ. CY-2014 Data Attached — 3 pages

Parameter Effluent
Lead <0.005 mg/l
Cadmium <0.0025 mg/l
Copper <0.05 mg/l
Nickel <0.05 mg/l
Zinc <0.05 - mgll
Other See Attached mg/l

Rev. 4-2009 1



Wastewater Monitoring
LOCATION: Before Holding Pond

VPA MONITORING REPORT - Occoquan Forest WWTP
VPA Pemnit No. VPAQ007

FORM 1 -Page 1 of 3

Parameter Infiuent Fz:’;’ o Pond BOD; 7SS TRC Fecal Collform pH Aﬂgggngs“ Conductivity
Limit NL 30”““”"” Al versge / 60 3“38“”""” Al verage / @ 200/100 mi 6.0-9.0 NL NL
Unit MGD ppm ppm ppm n/100m! S.U. ppm pmho/cm

Freguency Continuous 2/Vonth 2/Month 1/Day 1/Venth 1/Day 1/Month 1/Month

Sample Type Totalizing, Indicating Grab Grab Grab Grab Grab Grab Grab
Required Reporting 1/Month 1/Month 1/Month 1/Month 1/Month 1/Month 1/Month 1/Month

January 0.095 6.510.0 1.61.7 5.0 320 7.07.7 288 069
February 0.001 10.011.0 137116.4 8.2 56.0 7.211.6 170 704
March 0.131 11.5/15.0 134214 58 1100 7.47.7 247 921
Apri 0222 25/3.0 2.0/2.3 34 20 7.0175 147 624
May 0.081 4.0/5.0 1.7/3.4 20 130.0 6.717.4 73 762
June 0.032 253.0 0.81.5 4.2 2.0 7.317.8 255 944
July 0.040 13.5/23.0 36/48 43 18 74774 153 057
August 0.045 35/4.0 2.8/3.1 3 11.0 6.917.7 145 857
September 0.032 1560 14127 38 4.0 74179 137 853
October 0.028 3.5/4.0 2325 3.2 130.0 7.0/8.1 127 815
November 0.073 3.5/4.0 27/5.3 5.0 170.0 6.8/7.8 82 852

December 0.061 4570 23125 22 175.0 6.7/7.8 109 766




\Wastewater Monitoring

LOCATION: Before Holding Pond

VPA NMONITORING REPORT - Occoquan Forest WWTP

VPA Permit No. VPA0007

FORM 1 -Page 2 of 3

Parameter NHs-N NOs-N TKN o T°“" : o m";?;'um Total Sodium | Total Calclum Ma;?:’um SodiumRa“o Boron (3)
Limit NL NL NL NL NL NL NL NL NL NL
Unit ppm ppm ppm ppm ppm ppm ppm pPpm NA ppm

Frequency 1 /Month 1/Month 1/Nonth 1/Month 1/Nonth 1/Month 1/Month 1MNonth 1/Month 1/3 Years

Sample Type Grab Grab Grab Grab Crab Grab Grab Grab Calculated Grab

Required Reporting | _1/Month 1/Niorith 1/Nonth 1/Month 1/Nonth 1/Nonth 1/Ntonth 1/Nlonth 1/Nonth 173 Years

January 30.50 0.57 31.00 5.52 11.10 102.00 40.70 6.20 3.2 NA
February 0.90 0.40 17.00 251 6.09 74.20 31.80 460 325 NA
March 28.50 <025 29.60 402 11.40 92.90 35.00 6.2 374 NA

Apri 10,00 276 12.40 203 7.30 73.80 27.00 470 3.45 NA

May 5.00 27.40 284 481 12.60 94.40 35.60 6.33 3.63 NA

June 16.50 028 26.40 448 12.20 108.00 36.00 6.27 436 NA

Juy 123 11.90 367 456 12.70 163.00 38.60 5.83 6.08 NA
August 1.63 18.10 414 6.76 15.20 118,00 38.30 6.41 463 NA

September <020 11.60 12 6.47 13.30 118.00 34.70 601 488 NA

October <020 2310 2.20 6.40 13.90 104.00 38.10 6.29 an 0.251

November <020 37.60 2.31 758 15.10 105.00 20,50 6.57 401 NA

December 0.68 210 13.00 12,60 96.90 41.80 6.5 366 NA

15.10




VPA MONITORING REPORT - Occoquan Forest WWTP
VPA Permit No. VPA0007

FORM 1 - Page 3 of 3

Wastewater Monitoring
LOCATION: Before Holding Pond
Parameter Chioride (3) Molybdenum (3) Copper (3) Cobalt (3) Iron (3) Manganese (3) Nickel (3) Zinc (3)
Limit NL NL NL NL NL NL NL NL
Unft ppm ppm ppm ppm ppm ppm ppm epm
Frequency 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 173 Years 1/3 Years 1/3 Years
Sample Type Grab Grab Grab Grab Grab Grab Grab Grab
Required Reporting 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 143 Years 1/3 Years
Ogtober-11 139 <0.05 <0.05 <0.05 0.060 <0.05 <0.05 <0.05
October-12 170 <0.05 <0.05 <0.05 0.068 <0.05 <0.05 <0.05
October-13 142 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Qctober-14 91.8 <0.05 <0.05 <0.05 <0.055 <0.05 <0.05 <0.05

(1) Influent flow to be measured after all treatment and prior to holding pond storage

(2) No more than three TRC sampies taken after the chiorine contact tank end prior {o storage shali be less than 1.0 mg/ for any calandar menth, and no TRC
sampie shall be less than 0.6 mg/l.

(3) Sampling for micronutrients in the wastewater shall be conducted triennialiy in October In conjunction with soli sampling. if elevated levels of micronutrients are
observed during soli sampiing, micronutrient sampling should be Increased to an annual frequency. Metals are to be reported as total recoverable.

Legend: NL = No Limit (monltoring requirement only)




Analytics Corporation

; 10329 Stony Run Lane
ANALYTICS Ashland, VA 23005
Phone: (804) 365-3000

Fax: (908) 365-3002

ANALYTICAL RESULTS
Workorder: 1025744 OCCOQUAN FOREST FINAL EFFLUEN
Lab 1D: -102574;1601 | Date Recelved: 03}35/;;1_5 8:37 M#t;ix Aquéous Li(;md -
Sample 1D: 150325604-31 Date Collected: 03/2612015 8:00 Sample Type: GRAB
Comaos retelnts fwotUmt o Pumed & s B Qi Cotnton

Analytical Method:  EPA 200.8 Preparation Method: EPA 200.8 !

Cadmium <0.00250 mgl  0.0025 1 03/31/2015 08:40 JRM 3/31/2015 16:32 HB v

lead T <000800  mgi  0.0050 1 0373172015 0840 JRM 3/31/2015 1632 HB VvV

Report ID: 1025744-20150401161111 Page 2 of 3
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Analytics Corporation



Analytics Corporation

4ANALYT| CS 10329 Stony Run Lane
- Ashland, VA 23005

Phone: (804) 365-3000

Fax: (908) 365-3002

ANALYTICAL RESULTS

Workorder: 1025744 OCCOQUAN FOREST FINAL EFFLUEN

Qualifiers

Certification Index:

V = Virginia (NELAC) - 1 VAC 30-46 H 1, Laboratory ID: 460160, Certificate #: 7668

Report ID:  1025744-20150401161111 Page3of 3
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except In full,
without the wriften consent of Analytics Corporation



ATTACHMENT 4

PART D-1, ITEM 9, CALCULATIONS DESCRIBING
NUTRIENT VALUE



nvironmental

LIOHOMICS
Month TKN NO,-N
January 31.00 0.57
February 17.00 0.40
March 29.60 <0.25
April 12.40 276
May 2.84 . 27.40
June '28.40 0.28
July 3.67 11.90
August 4.14 18.10
September 1.22 11.60
October 2.20 . 23.10
November 2.31 37.60
December 2.10 15.10
Average 11.41 13.53

Prince William County Service Authority

NH,-N
30.50
9.90
28.50
10.90
5.00
18.50
1.23
1.83
<0.20
<0.20
<0.20

0.68

11.88

All values are reported as mg/t

Occoquan Forest STP
Summary
Wastewater Nutrients
2014

PO, K
5.52 11.10
2.51 6.99
4.02 © 11.40
2.03 7.30
4.81 12.60
4.48 12.20
4.56 12.70
6.76 16.20
6.47 13.30
6.49 13.90
7.56 16.10
13.00 12.80

5.68

12.05

Ca

40.70

31.80

35.90

27.00

35.60

36.00

38.60

38.30

34,70

38.10

40.50

41.80

36.58

Mg
6.20
4.69
6.29
4.70
6.33
6.27
5.83
6.41
€.01
6.29
6.57

6.56

6.01

Na

102.00

74.20

92.80

73.80

94.40

1108.00

153.00

118.00

119.00

104.00

105.00

86.90

103.43



nyvironmenial

'GIoHOIMICS
Prince William County Service Authority
Occoquan Forest STP
Summary
Wastewater Nutrient Addition
Nitrogen-Phosphorus-Potassium
Pounds Per Acre Applied
2014
Nutrient South (Upper) Middle
SF3 SF2
Plant Available Nitrogen (PA-N) 74.09 9.24
Phosphorus (PQ,) 35.50 4.41
Potassium 75.08 9.36

North (Lower)
SF 1

80.33

38.38

. 81.41

The PA-N is reported as a total of the monthly additions of PA-N in the wastewater divided
by the monthly average percentage of water applied to each spray field. The PA-N is cal-
culated each month using the monthly resuits of the Nitrogen found in the wastewater.

The phosphorus and potassium totals are calculated using the 2014, twelve (12) month
average found on the previous page containing the Wastewater Nutrient Addition Sum-

mary.



Land Application

VPA MONITORING REPORT - Occoquan Forest WWTP

VPA Permit No. VPA0007

LOCATION: Holding Pond/Application Sites

FORM 2 -Page 1 of 3

Parameter No. of Acres Imigated | 2oneS Appiled ((?;’s‘g“a"e Areas)| \ioation Rate (2, 3, 4) E""”m:n"‘s'i':géfgm‘)’gg?ﬁ‘)bd Totel ‘f%’j‘.ﬂzn"ﬂf"('; ;°2“5;3'°“°h
Limit NA NA @ NL NL
Unit Acres NA InMon/Acre GalShe/Month InNlon/Acre
Frequency 1iMonth 1Morth 1iMonth 1North 1/Nlonth
Sample Type Measured Measured Calculated Measured Calculated
Required Reporting 1 /Nonth 1Month 1/Nionth 1/Nonth 1/Month
January 143 1,283 0.28 107965.00 0.00
February 143 1.2.83 0.00 0.00 0.00
March 14.3 1,283 113 436962.00 210
Apri 14.3 1,283 %34 1685678.00 4.85
May 14.3 1.2.83 2.79 1084073.00 455
June 14.3 1.2,80 325 1260081.00 363
Ty 143 1.2,83 3.59 1304513.00 4.40
August 7E) 1.2.83 169 815634.00 0.62
September 143 1.2,83 229 887466.00 5.10
Oclober 14.3 1.2.83 A1 432345.00 1.68
November 14.3 1.2.83 0.00 0.00 0.00
December 143 1,283 1.01 741356.00 2.20




Land Application

LOCATION: Holding Pond/Application Sites

VPA MONITORING REPORT - Occoquan Forest WWTP
VPA Permit No. VPAC0D7

FORM 2 - Page 2 of 3

Total Volume Appiied to Middle

Total Volume Applied to South Bnanchl

Parameter Branch Imigation Area (2, 3, 4, %) imigation Area (2.3, 4,5 Rainfall (6) Evapotranspiration Rate (6) Volume In Storags (7)
Limit NL NL NA NA NL
Unit inches/Month/Acre inches/Month/Acre inches/Month Inches/Month Million Gallons
Frequency 1/Month 1/Month 1/Day 1/Week 1/Month
Sample Type Calculated Calculated Measured Estimated Measured
Required Reporting 1/Month 1/Month 1/Month 1/Month 1/Month
January 0.00 0.74 3.30 0.04 3.68
February 0.00 0.00 430 0.10 405
March 0.00 0.92 6.30 0.74 405
April 0.77 6.25 9.30 2,05 3.03
May 0.00 293 5.70 3.70 275
June 0.00 485 3.20 5.23 1.95
July 1.82 413 6.90 6.21 1.33
August 0.00 3.42 6.80 5.59 1.39
September 057 0.66 2.90 3.87 1.09
October 0.00 1.01 4,00 2.04 1.63
November 0.00 0.00 3.90 0.81 2.07
December 0.47 250 5.80 0.18 2.20




Land Application

VPA MONITORING REPORT - Occoquan Forest WWTP

LOCATION: Holding Pond/Application Sites

VPA Permit No. VPAQ007

FORM 2 -Page 30of 3

Parameter ng_on Freeboard Effluent PAN Appiled Other N Appiied (Fertllizer, ete.) Total PAN Applied YTD Total Resldual Chiorine
Limit 2 Feet Minimum (8) (8,9) (8) 2.0 mgh
Unit Feet Pounds/Acre/Month Pounds/Acre/Month Pounds/Acre inches/Month

Frequency 1/Month 1Month 1/Month 1/Month 1/Day

Sampile Type Measured Calculated Measured Calculated Measured

Required Reporting 1/Month 1/Month 1/Month 1/Month 1/Month
January 242 0.88 0.00 0.88 3.40
February 216 0.00 0.00 0.88 0.00
March 242 3.93 0.00 4.81 270
April 267 14,30 0.00 19.10 210
May 317 5.05 0.00 24.20 2.10
June 433 3.22 0.00 27.40 220
July 5.08 7.40 0.00 34,80 2.80
August 8.25 2.48 0.00 37.30 2.80
September 6.08 1.78 0.00 38.10 2.70
October 6.08 312 0.00 42.20 3.00
November 5.33 0.00 0.00 42,20 0.00
December 4.80 6.36 0.00 48,60 280




ATTACHMENT 5

- PART D-1, ITEMS 10 AND 11, STORAGE AND LAND
APPLICATION REQUIREMENTS



vnonmeial
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Occoquan Forest STP
Calculations

Plant Design/Permitted Flow Capacity

88,000 Gallons Per Day (GPD)
36.25 Inches Average Rainfall
37.00 Inches Average Evaporation
14.25 Acres — Total Irrigation Area
13.57 Acres — Effective Spray Area

365 Days/Year x 88,000 GPD = 32,120,000 Gallons Per Year
32,120,000 GPY = 27,154 Gallons Per acre Inch of Water = 1.182.9 Al

1,182.9 Total Al of Water < 14.25 Total Acres = 83.0 Al/Year
1,182.9 Total Al of Water + 13.57 Spray Acres = 87.2 Al/Year -

83.0 Al/Acre + 52 Weeks Per year = 1.60 Al/Week of Water
87.2 Al/Acre + 52 Weeks Per year = 1.68 Al/Week of Water

36.25 Al/Acre Annual Rainfall — 102% Evaporation = - 0.75 Al/Acre
+ 352 Weeks Per Year = 0.01 AI/Week Net Loss of Rain Water

1.68 Al/Week + (-0.01) Al/'Week = 1.67 Al/Week to operate the Spray
System at Design/Permitted Flow (Includes Rain water Addition).



nyionmenial
'ronoics

Occoquan Forest STP
Calculations

Plant Average Daily Flow
[Last Five (5) Year Average]

42,163 Gallons Per Day (GPD)
36.25 Inches Average Rainfall
37.00 Inches Average Evaporation
14.25 Acres — Total Irrigation Area
13.57 Acres — Effective Spray Area

365 Days/Year x 42,163 GPD = 15,389,426 Gallons Per Year
- 15,389,426 GPY + 27,154 Gallons Per acre Inch of Water = 566.7 Al

566.7 Total Al of Water + 14.25 Total Acres = 39.8 Al/Year
566.7 Total Al of Water + 13.57 Spray Acres = 41.8 Al/Year

39.8 Al/Acre + 52 Weeks Per year = 0.77 Al/Week of Water
41.8 Al/Acre + 52 Weeks Per year = 0.80 Al/Week of Water

36.25 Al/Acre Annual Rainfall ~ 102% Evaporation = - 0.75 Al/Acre
+ 52 Weeks Per Year = 0.01 AI/Week Net Loss of Rain Water

0.80 Al/Week + (-0.01) Al/Week = 0.79 AI/Week to operate the Spray
System at Actual Average Flow (Includes Rain water Addition).



e
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Design Flow
Calculations
for the

Storage Facility

* 4,945,600 Gallons Storage Capacity
e 32,120.000 GPY Design Capacity
e Design Capacity = 56.2 Days Storage

If the storage facility were used for the maximum amount of time during inclement
weather, then the total gallons (32,120,000) for the year would be sprayed during 308.8
(365-56.2) days of the year rather than the full calendar year of 365 days.

32.120.000 + 308.8 days = 104,015 Gallons/Day Sprayed

104,015 GPD + 27,154 Gallons/Acre Inch = 3.83 Al/Day

3.83 Al/Day + 13.57 Spray Acres = 0.282 Al/Acre/Day

0.282 Al/Acre/Day x 7 Days/Week = 1.97 Al/Week for the spray area
0.282 Al/Acre x 27,154 Gallons/Acre Inch = 7,657 Gallons/Day/Acre

Using the pump operating ranges of 308 GPM to 538 GPM, the spray time needed to
apply the 7,657 GPA would range from less than 15 minutes to 25 minutes per day. The
most restrictive soil zone has a permeability range of 0.6-6.0 inches per hour. The 0.282
Al of spray water is less than ' of the water quantity, which the most restrictive layer of
soil can handle. Even when the rainwater is added into the calculations, it will not impact
the ability of the soil to handle the total amount on a daily basis. By operating each of the
three (3) sections of the spray field on a rotation of once every three (3) days at 0.85
Al/Day of spraying (spray one day and rest two days), we have the capacity to spray the
actual average flow using the current storage capacity. We will operate the spray system
at a rate so as not 10 exceed 0.25 Al/hour spraved. With this in mind, no more than just
over 3.4 hours per day is needed to apply the actual average flow rate. This is an ideal
situation, which we all know does not exist. Therefore, we will operate the spray system
more than the 3.4 hours per dav at times when operating our facility.



enonmenlal
'gronomics

Actual Average Flow
Calculations
for the

Storage Facility

* 4,945,600 Gallons Storage Capacity
¢ 15,389,426 GPY Average Flow for Previous Five (5) Years
o Current Average Flow Rate = 117.3 Days Storage

If the storage facility were used for the maximum amount of time during inclement
weather, then the total gallons (15,389,426) actual average flow for the year would be

sprayed during 247.7 (365-117.3) days of the year rather than the full calendar year of
365 days.

15,389,624 + 247.7 days = 62,130 Gallons/Day Sprayed
62,130 GPD + 27,154 Gallons/Acre Inch = 2.29 Al/Day
2.29 Al/Day + 13.57 Spray Acres = 0.169 Al/Acre/Day
0.169 Al/Acre/Day x 7 Days/Week = 1.18 Al/Week for the spray area
0.169 Al/Acre x 27,154 Gallons/Acre Inch = 4,589 Gallons/Day/Acre

Using the pump operating ranges of 308 GPM to 538 GPM, the spray time needed to
apply the 4,589 GPA would range from less than 10 minutes to 15 minutes per day. The
most restrictive soil zone has a permeability range of 0.6-6.0 inches per hour. The 0.169
Al of spray water is less than 1/3 of the water quantity, which the most restrictive layer of
soil can handle. Even when the rainwater 1s added into the calculations, it will not impact
the ability of the soil to handle the total amount on a daily basis. By operating each of the
three (3) sections of the spray field on a rotation of once every three (3) days at 0.51
Al/Day of spraying (spray one day and rest two days), we have the capacity to spray the

actual average flow using the current storage capacity. We will operate the spray system

at a rate so as not to exceed 0.25 Al/hour sprayed. With this in mind, no more than just

over 2 hours per day is needed to apply the actual average flow rate. This is an idea]
situation, which we all know does not exist. Therefore, we will operate the spray system
more than the 2 hours per day at times when operating our facility.



neionmental
TIoNOnICS

Occoquan Forest STP
Spray Water from Storage Lagoon

Available Nutrients

Design Flow

32,120,000 Gallons per Year Applied

Nitrogen = 7.41 mg/l TKN 32.12MG x 834 #/GH,0 x 7.41 = 1985.0 Ibs.

3.14 mg/l NH; 32.12MG x 834 #/GH,0x3.14 = 841.1 Ibs.
427mg/lOrg N 32.12MG x 834 #/G H;0 x 427 = 1143.6 Ibs,
0.61 mg/l NO; 32.12 MG x 8.34 #/G H,0x 0.61 = 163.4 Ibs,
Phosphorus = 2.70mg/1PO;  32.12MG x 834 #/GH,0x2.70 = 7233 Ibs.
Potassium = 10.89 mg/l K 32.12 MG x 8.34 #/G H,0 x 10.89 =2917.2 Ibs.

Total Available Nitrogen (PA-N)

1143.60 Ibs. Organic Nitrogen
___0.30 % Mineralization
343.08 Ibs. Available Organic Nitrogen
420.55 lbs. Ammonia Nitrogen
163.40 Ibs. Nitrate Nitrogen
927.03 Ibs. Total Nitrogen
185.41 Ibs. Denitrification (20 % loss)

741.62 Ibs. Total PA-N

Total Re51dual Nitrogen from Previous Years Application

vear mineralization @ 0.15 availability = 120.08 Ibs.

3™ year mineralization @ 0.08 = 54.44 lbs.
4 year mineralization @ 0.04 = 25.04 Ibs.
" year mineralization @ 0.04 = 24.04 lbs.

6 year mireralization @ 0.04 = 23.08 Ibs.
7" year mineralization @ 0.04 = 22.15 lbs.
8% year mineralization @ 0.04 = 21.27 lbs.
9 year mineralization @ 0.04 = 20.42 Ibs.
10 year mineralization @ 0.04 = 19.60 Ibs.
330.12 Ibs.

741.62 + 330.12 = 1,071.74 Ibs. Total Nitrogen + 13.57 Acres = 78.98 # N/Acre



HEHEINEIL]

ZIoHomics
Occoquan Forest STP
Annual Averages
Nutrients Applied
(mg/l)
Year TKN NO; NH; PO, K
1995 6.29 1.00 1.68 2.11 8.66
1996 7.48 0.52 2.69 2.12 7.13
1997 5.07 1.60 0.56 2.02 8.72
1998 5.63 0.90 1.81 2.73 10.72
1999 6.89 0.53 1.73 2.37 11.63
2000 6.76 0.65 1.88 3.38 10.95
2001 8.57 0.82 4.25 3.14 11.46
2002 7.50 0.66 341 2.46 12.48
2003 7.32 0.36 4.45 2.16 7.92
9 year average  6.83 0.78 2.50 2.50 9.96
(1995-2003)
5 year average  7.41 0.61 3.14 2.70 10.89

(1999-2003)



Hriomeral

Zronontics
Schedule
Effluent Spray Events
Design Flow
North Field Middle Field South Field
4.99 Acres 3.37 Acres : 5.21 acres
x 0.85 Al/Day x 0.85 Al/Day x 0.85 Al/Day
42415 Al : 2.8645 Al 4.4285 Al
x 27.154 G/AI x27.154 G/AI x 27.154 G/AI
115,174 G/Field 77,783 G/Field 120,251 G/Field

Spraying will occur 44.1 weeks per year when 56.2 days of storage is used. Each weekly
spray schedule will occur 14.7 weeks per year.

Weeks Occurring Weeks Occurring Weeks Occurring
1,4,7,10, 13, 16, 2,5,8,11, 14, 17, 3,6,9,12,15, 18,
19, 22, 25, 28, 31, 20, 23, 26, 29, 32, 21, 24,27, 30, 33,
34,37, 40, 43 35,38,41, 44 36, 39, 42
Day Gallons Day Gallons Day Gallons
1 115,350 1 77,552 1 116,654
2 77,552 2 116,654 2 115,350
3 116,654 3 115,350 3 77,552
4 115,350 4 77,552 4 116,654
-5 77,552 5 116.654 5 115,350
6 116,654 6 115,350 6 77,552
7 115,350 7 77,552 7 116,654
Total 734,462 Total 696,664 Total 735,766
x 14.7 weeks x 14.7 weeks x 14.7 weeks
10,796,591 10,240,960 10,815,760
31,853,311

Total Gallons Sprayed



Hrironmeiial
'grononiics

North Field

4.99 Acres
x 0.51 Al/Dav

2.5449 A1
x27.154 G/AI
69,104 G/Field

Spraying will occur 35.4 weeks

Schedule

Effluent Spray Events

Actual Flow
Middle Field South Field
3.37 Acres 5.21 acres
x 0.51 Al/Day x0.51 Al/Day
1.7187 Al 2.6571 Al
x27.154 G/AT x27.154 G/AL
46,670 G/Field 72,151 G/Field

per year when 117.3 days of storage is used. Each

weekly spray schedule will occur 11.8 weeks per year.

Weeks Occurring
1,4, 7,10, 13, 16,
19, 22, 25, 28, 31,
34 .

Day Gallons
69.104
46,670
72,151
69.104
46.670 -
72,151
69,104

NN U W) e

Total 444,954
x 11.8 weeks

5,250,457

Weeks Occurring
2,5,8,11,14, 17,
20, 23, 26, 29, 32,

Weeks Occurring
3,6,9,12,15, 18,
21, 24,27, 30, 33,

35
Day Gallons Day Gallons
1 46,670 1 72,151
2 72,151 2 69,104
3 69,104 3 46,670
4 46,670 4 72,151
S 72,151 5 69,104
6 69,104 6 46,670
7 46,670 7 72,151
Total 422,520 Total 448,001

x 11.8 weeks x 11.8 weeks

4,985,736 5,286,412

15,522,605
Total Gallons Sprayed



HUIomelal

5/’6[75/7[163'
Occoquan Forest STP
Water Balance
Month ET Precip Net ET Perc Hyd Load
ey (2) (3) 4) (5) (6)
(2-3) (4+5)
January 1.2 2.30 -1.10 17.28 16.18
February 1.6 2.35 -0.75 17.28 16.53
March 2.1 2.99 -0.89 17.28 16.39
April 33 2.88 0.42 17.28 17.70
May 3.8 3.57 0.33 17.28 17.61
June 4.7 343 1.27 17.28 18.55
July 5.3 3.42 1.88 17.28 19.16
August 4.6 3.64 0.96 17.28 18.24
September 3.8 3.27 0.53 17.28 17.81
October 3.0 2.83 0.17 17.28 17.45
November 2.2 2.56 -0.36 17.28 16.92
December - 1.4 3.01 -1.61 17.28 . 15.67

Totals 37.0 36.25 0.85 207.36 208.21

Weather Data The precipitation data is as provided in the Price William County Soil
Survey on page 156 as well as from the Virginia Nutrient Management Standards and
Criteria on page 61. The evaporation data is from the Water Atlas of the United States
which the USDA Soil Conservation Service uses.

Percolation Soil permeability per the Prince William County Soil Survey is 0.6-
6.0 inches/hour. Based on field evaluations, the conservative value of 0.6 inches per hour
is used. EPA guidelines indicate the use of 4%-10% of allowable infiltration rate for use
in design of a system. Therefore:

0.6 inches/hour x 24 hours/day x 30 days/month x 0.04 = 17.28 inches/month

Based on the above information, hydraulic loading is not restrictive.



Prince William County Service Authority
Occoquan Forest STP

Summary
Trace Element Addition

2003

Maximam Recoverable South Site-Life Middle Site-Life North Site-Life

Parameter Trace Element  Trace Element SF3 Years SF 2 Years SF1 Years
#IA mg/l #A #IA HIA

Cadmium (Cd) 35 <0.0005 0.003 11,677 0.003 11667 0.003 11,667

Copper (Cu) 1,340 0.012 0.077 17,403 0.063 21270 0.071 18,873

Lead (Pb) 270 <0.004 <0.026 10,385 <0.021 12,857 <0.024 11250

Nickel (Ni) 375 <0.004 <0.026 14,423 <0.021 17.857 <0.024 15.625

Zinc (Zn) 2,500 0.012 0.077 32,468 0.063 39683 0.071 35211

Lifetime (site-life) Iimits are calculated by dividing the trace element applied
(bold number) into the maximum allowable pounds per acre of the trace element.

The total recoverable trace element numbers used are found in the attached
Report Form #2 from this 2003 Annual Report.

The lifetime (site-life) will be restricted by Lead. At the these levels of trace

element addition, it will take 10,385 years to reach the maximum allowable
pounds per acre of lead.

Pounds per acre applied of the trace element is calculated by multiplying the
wastewater applied (in million gallons [MG]) times the weight of water (8.34
pounds per gallon) times the mg/] of the recoverable trace element.



ATTACHMENT 6

PART D-1, ITEMS 12, 13, AND 14
SITE CHARACTERIZATION
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ATTACHMENT 7

PART D-1, ITEMS 15 AND 16, SOIL SURVEY
MAP AND SOIL BORINGS
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U.S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE PRINCE WILLIAM COUN"

SOIL LEGEND

Putti ot s or 8 combination of numbers and jatters
(0.2.. 1A, 24C, or S5E. Thcmtual numbnnmrnwnthokmdsu!ul A apital
letter of A, B, C, D, or E, ol g the first the ciass of siope.

A final number 3, ingicates the umt is severely eroded.

SYMBOL NAME SYMBOL NAME
1A Aden silt losm, 0 % 2 percent slopas 308 Jackiand silt ioam, 2 to 7 percent siopes
28 Airmont-Weverton compiex, 2 0 7 percent siopes 1B Jackiand-Haymarket compiex, 2 to 7 percent siopes
o Airmont-Weverton complex, 7 10 15 percent siopes ac Jackland-Hsymarkst compiex, 7 to 15 percent siopes
20 Airmont-Wevertin compiex, 15 t0 25 percent siopes
% Alrmont-Weverton complex, 25 to 50 percant siopes 32A Kaily silt loam, O to 2 percant siopes
3A Albano silt loam, O 10 4 percent sicpes
48 Arcola sitt losm, 2 10 7 percent siopes 3ass Lagore-Oakhill compiex, 2 to 7 percent slopes
L'o] Arcola-Netoria comple, 7 10 15 percent siopes asc Legore-Qakhili complex, 7 to 15 percent slopes
[+s] Arcols-Nesioria complex, 13 10 25 percent siopes 330 Legore-Oakhill compiex, 15 t5 25 percent siopes
348 Lunt losm, 2 to 7 percent siopes
6A Baile loam, 0 10 4 percent siopes 34C Lunt ioem, 7 to 15 percent slopes
7A Bermudian it ioem, 0t 2 percant siopes 34D Lunt losm, 15 to 25 percent slopes
&c Braddock losm, 7 10 15 percent siopes .
9B Brentyvilie s2ndy loem, 2 1 7 porcant siopes ass Manastas silt losm, 2 © 7 percent siopes
oC Brentsvilla sandy losm, 7 to 15 percent siopes 36D Marr very fina sancly icam, 7 to 25 parcant siopes
108 Buckhall iosm, 2 1 7 percent slopas 36E Marr very fine sandy ioam, 25 10 50 percent siopes
10C Buckhail loam, 7 o 15 percant siopes 37A Marumsco losm, O 10 4 percent siopes
388 Meadowville loam, 0 10 5 percent siopes
11B Calverion silt loam, 0 10 7 percent siopes 3983 Minnigville clry loem, 2 10 7 percant siopes, seversly eroced
120 Catiett gravelly silt losm, 15 £ 25 percent siopes 39C3 Minnisville clay josm, 7 t 15 percent siopes, severely eroced
138 Catlett-Sycoline complex, 2 1 7 percent sicpes 408 Montaito sifty clay losm, 2 to 7 percent siopes
13C Catett-Sycoline compiex, 7 1o 15 percent siopes 40C Morttalto silty cisy lnem, 7 t0 15 percent siopes
142 Codorus loam, 0 1 2 percent siopes
15A Comus losm, 0 to 2 percent siopes 418 Nesbsco loam, 0 to 7 percent siopes
41C Neabsco losm, 7 © 15 percent siopes
16A Delanco fine sandy loem, O to 4 percent siopes 428 Nesbaco-Quantico compiex, 2 to 7 percant siopes
17A Duties silt loam, O 10 4 percent slopes 43D Nestoria graveily silt losm, 7 to 25 percent siopes
18C Dumfries sandy loem, 7 1o 15 percant sicpes 43E Nesworia gravelly silt loam, 25 to 50 percent slopes
18D Durniries sandy losm, 15 to 25 percent siopes .
186 Dumfries sandy loam, 25 to 50 percent siopes 44D Occoquan sandy foem, 7 t 25 percent siopes
AE Occoguan sandy icam, 25 to 50 percent siopes
188 Elioak joam, 2 ¥ 7 percent slopes 45C Orenda loam, 7 to 15 percent siopes
15C Eliosk loam, 7 to 15 percant siopes
208 Elsinboro sandy loem, 2 © 7 percent siopes 468 Panorama silt keam, 2 & 7 percent siopes
46C Panorama silt ioam, 7 to 15 percent siopes
218 Fairfax ioam, 2 o 7 percent siopes .
21c Fairtax loem, 7 to 15 percant siopes 478 Quantico sandy losm, 2 to 7 percent siopes
22A Featherstons sitt losm, Ot 1 percant siopes 47C Quantico sandy losm, 7 to 15 percent siopes
47D Quantico sandy ioem, 15 to 25 parcent siopes
23C Gaila sandy ivam, 7 to 15 percent siopes
230 Gaila sandy loam, 15 t0 25 percent siopas 43A Reavills 3iit ioam, O 10 4 percent sicpes
23E Gaila sandy loam, 25 to 50 percent siopes 43A Rowland silt koem, O to 2 percent siopes
248 Gleneig-Buckhail compiex, 2 to 7 percent siopes
24C Gmln-audmumnhz7m 15 percent siopes 500 Soriggs silt loam, 15 © 25 percent slopes
24D dax, 15 1o 25 siopes S0E Spoiggs silt loam, 25 to 50 percent siopes
25A Gienville joam, 0 1o 4 percent siopas 51D Stumptown very flaggy koem, 7 to 25 percent siopes
S1E Swmpiown very fiaggy loam, 25 to 50 percent siopes
26A Hathoro silt loern, O 10 2 percent slopes 528 Sudiey-Catiands complex, 2 t 7 percent siopes
27A Hatboro-Codorus compiex, O 0 2 percant siopes 52 Sudiey-Oatiands compiex, 7 1 15 percent siopes
288 Haymarkst siit loam, 2 to 7 percant slopes 538 Sycoline-Kally complex, 2 to 7 percent siopes
28C Haymarkat 1ift ioam, 7 10 15 percant siopes 53C Sycoline-Kelly compiex, 7 to 15 percent siopes
298 Hosdly keam, 2 to 7 percent slopes
548 Urtan land-Udorthents complex, O to 7 percant siopes
55D Watt channery silt losm, 15 to 25 percent siopes
55E Watt channery silt loam, 25 to 50 percent siopes
56A Waxpool silt loam, 0 % 2 percent siopes
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gm/mmicy
SOIL BORING INFORMATION SHEET

SITE:__Qccoquan Forest STP

Depth to Permeability Texture
Boring Soil Type Bedrock High H;0 Table Depth Surface Sub-Surface Depth  Surface Sub-Surface
(Inches) (inches) (inches)  (inches/hr)  (Inches/hr) (inches)
1, 2,4, Elioak >60 >72 0-5 0.6-2.0 0-5 loam
57,8, 5-4] 06-20 silty clay loam, clay loam,
, 12, silty clay
14, 15 41-72 06-20 silt loam, loam, gravelly
fine sandy loam
3, 1 Gaila >60 >72 0-7 2.0-6.0 0-7  sandy loam
7-15 0.6-2.0 7-15 sandy clay loam, loam,
sandy loam
15-43 20-6.0 15-43 sandy loam, loam
43-72 2.0-6.0 43-72 loamy sand, sandy loam,
loam
6, 10, Glenelg >60 >72 0-5 0.6-2.0 0-5 loam
13 5-20 0.6 2.0 5-20 channery silt loam, silty
clay loam, loam
20 - 65 0.6-2.0 20 - 65 loam, sandy loam,

channery loam

On site borings verified all three soil types in the spray fields. The predominant soil was Elioak with some Galia and Glenelg occurring on an infrequent basis

along the border areas of the spray fields.
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sdansield
é/’ OHONICS
Occoquan Forest STP
Soils
Water Holding Capacity
Horizon Available Average Inches
Soil Type Depth Capacity Capacity Water
Elioak 0-5 0.12-0.24 0.18 0.90
5-41 0.08-0.12 0.10 3.60
41 -72 0.08-0.10 0.09 2.79
7.29
~  QGalia 0-7 0.10-0.12 0.11 0.77
7-15 0.10-0.18 0.14 1.22
15-43 0.10-0.16 0.13 3.64
43 -72 0.08-0.14 0.11 3.19
8.72
Glenelg 03 0.14 - 0.24 0.19 0.95
5-20 0.10-0.20 0.15 2.25
20-65 0.10-0.19 0.14 6.30
‘ 9.50

The most restrictive soil zone has the capacity to handle 0.282 Acre Inches (Al per
Day of design/permitted flow capaciry.
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PART D-1, ITEM 17, SOIL ANALYSIS



Soil Monitoring

LOCATION; South_SF -1 Application Sites

VPA MONITORING REPORT - Occoquan Forest WWTP
VPA Permit No. VPA0007

FORM 3 - Page 1 of 2

p ter (1) Avallable Cation Exchange Exchangeable | Exchangeable | Exchangeable | Exchangeable | Exchangeable NHg-N O_manic
Phosphorus Capaclty (CEC) Calclum Magnesium Potasslum Sodium Sulfur Nitrogen
Limit NL NL NL NL NL NL NL NL NL
Untt ppm meg/100g ppm ppm ppm pem ppm ppm ppm
Frequenoy 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year
Sample Type Composite Composite Compasite Composite Composite Composite Composite Composite Composite
Required Repoiting 1/Year 1/Year 1Year 1/Year iNear 1/Year 1/Year 1/Year t/Year
Oetober, 2010 33 71 1,018 114 114 75 5 38 1,130
October, 2011 38 9.7 1,808 129 129 63 8 35 1,200
October, 2012 26 7.4 1,118 124 140 74 10 6.5 1,270
October, 2013 31 7.0 996 112 149 568 8 28 1,209
October, 2014 25 7.0 897 115 139 82 10 1.2 1,209
Exchangeable Hydraulio
Parameter (1) Taotal Nitrogen Soil Organic Matter | Base Saturation Sodium Acidity pH Conductivity Boron (3) Chioride (3)
Percentage
Limit NL NL NL NL NL NL NL NL NL
Unit ppm meq/100 g ppm ppm ppm ppm ppm ppm ppm
Frequency 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/5 Years 1/3 Years 1/3 Years
Sample Type Composite Composite Composite Composite Composite Composite Composite Composite Composite
Required Reporting 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/5 Years 113 Years 1/3 Years
October, 2010 1,130 25 5.9 48 0.4 6.6 See Report 0.9 51
October, 2011 1,200 29 0.0 2.8 0.0 7.4 N/A 1.0 ri
October, 2012 1,280 3.8 1.4 4.3 0.1 6.9 N/A 0.8 24
October, 2013 1,210 4.2 59 35 0.4 6.6 N/A 0.7 18
October, 2014 1,210 4.1 45 5.1 0.3 6.7 N/A 0.8 36




VPA MONITORING REPORT - Occoquan Forest WNTP
VPA Permit No. VPA0007

FORM 8 - Page 2 of 2

Soil Monitoring
LOCATION; South_SF -1 __Appiication Sites

Parameter (1) Molybdenum (3) | Copper(3) | Cobalt (3) ron(@ | Manganess(3) | Nokei@) | zne@ | mmm%
Limit NL NL NL NL NL NL NL NL
Unit ppm ppm ppm ppm ppm ppm ppm Percent
Frequency 113 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/5 Years
Sample Type Composite Composite Composite Composite Compoasite Compaosite Composite Composite
Reguired Reporting 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/ Years
October, 2010 <5 7 10 8,030 351 <5 16 36:44:20 Loam
October, 2011 <5 10 9 10,700 440 5 22 47:3420 Loam
October, 2012 <5 8 12 9,930 484 5 26 40:44:19 Loam
October, 2013 <5 5 7 8,050 368 <5 13 42:38:20 Loam
October, 2014 <5 10 9 12,100 349 7 29 46:38:16 Loam

(1) Soil samples shall be collected in October and resuits submitted by January 10th of the following year as outlined in the O & M Manual.
(2) Hydraulic conductivity testing and particle size analysis are to be conducted every five years.
(3) Sampling for micronutrients shall be conducted trienniafly. All metais are to be reported as total metals.

Legend: NL = No Limit (monitoring requirement only)




Soil Monitoring

VPA MONITORING REPORT - Occoquan Forest WWTP
VPA Permit No. VPAGDO7

LOCATION; South_SF -2 Application Sites

FORM 3 - Page 1 of 2

Parameter (1) Available Cation Exchange Exchangeable | Exchangeable | Exchangeable | Exchangeable | Exchangeable NHe-N Organic
Phosphorus Capacity (CEC) Calclum Magnesium Potassium Sodium Sulfur Nitrogen
Limit NL NL NL NL NL NL NL NL NL
Unit ppm meq/100 g ppm ppm Ppm ppm ppm ppm ppm
Frequency 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year
Sampie Type Composite Composite Composite Composite Composite Composite Composite Composite Composite
Required Reporting 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year
October, 2010 39 8.4 1,258 124 100 72 6 4.0 1,450
October, 2011 22 8.2 1,181 135 114 60 7 5.5 1,310
October, 2012 17 6.7 953 111 128 69 12 4.3 1,120
October, 2013 21 6.8 972 113 122 56 6 1.7 1,020
October, 2014 16 6.8 948 114 128 65 12 24 1,178
Exchangeable Hydrauic
Parameter (1) Totai Nitrogen Sofl Organic Matter | Base Saturstion Sodium Acidity pH Conductivity Boron (3) Chioride (3)
Percertage
Limit NL NL NL NL NL NL NL NL NL
Unit ppm meq/100 g ppm ppm ppm ppm ppm ppm ppm
Frequency 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/5 Years 1/3 Years 1/3 Years
Sample Type Composite Composite Composlte Composite Composlte Composite Composite Composlte Cormposite
Regquired Repoiting 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/5 Years 1/3 Years 173 Years
October, 2010 1,450 3.4 5.9 3.7 0.5 8.6 See Report 0.8 50
October, 2011 1,310 3 7.4 3.2 0.6 8.5 N/A 0.6 N
October, 2012 1,120 28 5.9 45 04 6.6 N/A 0.7 25
October, 2013 1,020 38 59 36 0.4 6.8 N/A 0.7 18
October, 2014 1,180 44 74 42 0.5 6.5 N/A 0.6 21




VPA MONITORING REPORT - Occoquan Forest WWTP
VPA Permit No. VPA00O7

FORM 3 - Page 2 of 2

Soil Monitoring
LOCATION; South__SF -2 Appilication Sites
Parameter (1) Molybdenum (3) | Copper(3) | Cobalt(3) tron(3) | Manganese(®) | Nickel@® | zinc () um&";‘m;:a
Uimit NL NL NL NL NL NL NL NL
Unit ppm ppm ppm ppm ppm ppm ppm Percent
Frequency 1/3 Years 1/3 Years 113 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/5 Years
Sample Type Composite Composite Composite Composite Composite Composite Composile Composite
Regquired Reporting 113 Years 1/3 Years 173 Years 1/3 Years 173 Years 173 Years 1/3 Years 1/5 Years
Qctober, 2010 <5 6 6 9,770 188 <5 11 34:46:20 Loam
October, 2011 <5 1 7 10,400 191 <5 18 43:34:24 Loam
October, 2012 <5 10 7 11,100 199 <5 19 40:39:21 Loam
October, 2013 <§ 7 6 7,080 200 <5 13 40:43:17 Loam
October, 2014 <5 13 7 13,600 201 5 26 44:38:18 Loam

(1) Scil samples shall be collected In October and resulls submitted by January 10th of the following year as outlined in the O & M Manual.
(2) Hydraulic conductivily testing and particle size analysis are to be conducted every five years.
{3) Sampiing for micronutrients shall be conducted triennially. All metals are to be reported as tote! metals.

Legend: NL = No Limit {monitoring requirement only)




Soil Monitoring

VPA MONITORING REPORT - Occoquan Forest WWTP
VPA Permit No. VPAD0O7

LOCATION; South__SF -3 _Application Sites

FORM 3 - Page 1 of 2

Parameter (1) Avaliable Cation Exchange | Exchangeable | Exchangeable | Exchangeable | Exchangeable | Exchangeable NHyN Qrganlc
Phosphorus Capacity (CEC) Calclum Magnesium Potassium Sodium Suifur Nltrogen
Limit NL NL NL NL NL NL NL NL NL
Unit Ppm meg/100g ppm ppm ppm ppm ppm ppm ppm
Frequency 1/Year 1/Year 1/Year 1/Year 1fYear 1/Year 1/Year 1/Year 1/Year
Sample Type Composite Composlte Composite Composite Composite Composite Composite Composite Composite
Required Reporting 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year
October, 2010 684 9.5 1,495 121 112 72 5 4.0 1,390
October, 2011 35 7.3 1,071 109 112 87 9 2.1 1,150
October, 2012 34 6 864 96 138 88 13 4.7 855
Oclober, 2013 40 6.4 883 100 144 77 13 1.4 839
October, 2014 39 6.6 984 101 130 La) 9 23 1,088
Exchangeable Hydraulic
Parameter (1). Total Nitrogen Soll Organic Matter | Basa Saturation Sodium Acidity pH Conductivity Boron (3) Chioride (3)
Percentage
Limft NL NL NL NL NL NL NL NL NL
Unit ppm meq/100 g ppm ppm ppm ppm ppm ppm ppm
Frequency 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/5 Years 1/3 Years 1/3 Years
Sample Type Composite Composite Composite Composite Compostte Composite Composite Composite Composite
Required Reporting 1/Year 1/Year 1/Year 1/Year 1/Year 1/Year 1/5 Years 1/3 Years 1/3 Years
October, 2010 1,390 3.7 45 33 04 6.7 See Report 0.9 51
October, 2011 1,150 29 5.9 40 0.4 6.6 N/A 0.7 41
October, 2012 860 22 2.9 6.4 02 6.8 N/A 1.0 28
October, 2013 840 3.8 7.4 5.2 0.5 8.5 N/A 0.2 22
October, 2014 1,090 4.0 2.9 4.7 0.2 6.8 N/A 0.7 25




VPA MONITORING REPORT - Qccoquan Forest WWTP
VPA Permit No. VPAQ007

FORM 3 -Page 2 of 2

Soil Monitoring
LOCATION, South__SF -3 _Appiication Sites
Parameter (1) | Molybdenum(3) | Copper@ | Cobar(®) @ | Mangamess(®) | Newi@) | Zne® | ydoh Todon Eatimate @)
Limft NL NL NL NL NL NL NL NL
Unit ppm ppm ppm ppm ppm ppm ppm Percent
Frequenoy 1{3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/3 Years 1/5 Years
Sample Type Composile Composite Composite Composite Compaosite Composile Composite Composite
Required Reporting 1/3 Years 1/3 Years 113 Years 113 Years 1/3 Years 1/3 Years 1/3 Years 1/5 Years
October, 2010 <5 4 7,210 50 <5 16 52:36:12 Sandy Loam
October, 2011 <5 11 8 8,970 307 5 23 38:44:18 Loam
October, 2012 <5 12 8 12,300 281 5 28 41:40:19 Loam
October, 2013 <5 7 7 6,650 209 5 13 42:39:19 Loam
QOctober, 2014 <5 15 10 12,500 289 8 31 44:42:14 Loam

(1) Soll samples shall be cotlected in Octeber and results submitted by January 1Gth of the following year as outiined in the O & M Manual.
(2) Hydrautic conductivity testing and particle slze analysis are to be conducted every five years.
(3) Sampiing for micronutrients shall be conducted trienniafly. A metals are to be reported as total metals.

Legend: NL = No Limit (monitoring requirement only)
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Report Number: 14-287-0655
Account Number: 25273

A&l eastern Laboratories

7621 Whitepine Roed Richmond, Virginia 23237 (804} 7438401 ¥Fax (B04) 2716448

wwwaleastern.com .
Send To: ENVIRONMENTAL AGRONOMICS Grower: Submitted By: D L JARRETT
POB 120 PRINCE WILLIAM COUNTY SER) Farm ID:
QUANTICO MD 21856 OCCOQUAN FOREST STP
SOIL ANALYSIS REPORT Analytical Method(s):
Mehlich 3
Date Received: 10/14/2014 Date Of Analysis: 10/15/2014 Date Of Report: 10/20/2014
Organic Matter Phosphorus Potassium Magnesium Calcium Sodium pH Acidity C.EC
Sample ID Lab "
Field ID Number % R ENR Mehlich 3 Reserve K Mg Ca Na Soil Buffer H
ate
bs/A | ppm Rate | ppm Rate | ppm Rate | ppm Rate | ppm Rate | ppm Rate pH Index | maeg/100g | meq/100g
SF-1 N SURFACE 24494 41 M 122 25 L 139 H | 115 M | 997 H |82 M 6.7 03 70
MD = 30 MD =88 MD = 90 MD =99
SF-1 N SUBSURF, 24495 25 L 92 10 Vi 121 M | 107 H | 687 M {92 M 6.2 07 57
MD=13 MD =77 MD = 84 MD =60
SF-2 MID SURFAC 24495 44 M 128 16 L 128 Hl114 M | 946 M {65 M 65 05 6.8
MD =20 MD = 81 MD = 89 MD =983
F..
SF-2 MID SUBSUF 24497 25 L 03 14 L 124 M {97 H | 534 M | 62 M 5.7 6.82 11 52
MD =18 MD =79 MD =77 MD =41
SF-3 S SURFACE 24498 40 M 121 39 M 130 H {101 M | 984 HI7 M 6.8 02 6.6
MD =45 MD =82 MD = 80 MD =97
Percent Base Saturation Nitrate Sulfur Zinc Manganese Iron Copper Boron Soluble Salts | Chloride | Aluminum
e K [ Mg [ca | na]| v | NoON s zn Mn Fe cu B ss o Al
% % % % % |ppm Ratelppm Rate|/ppm Rate|ppm Rate {ppm Rate|ppm Rate|ppm Rate|msicm Rate |ppm Rate ppm
SF-1 N SURFACE 10 L |22 L |85 VH | 169 VH |21 H {08 M | 011 VL {36
5.1 13.7 | 1.2 51 4.5
SF-1 N SUBSURF/ 22 M {16 L |67 VH |81 VH{18 H |06 M | 0.12 VL |35
54 156 | 60.3 7.0 12.2
SF-2 MiD SURFAC 12 L {17 L |40 H 162 VH {17 H |06 M |0.1 vt |21
4.8 140 | 69.6 4.2 7.4
SF-2 MID SUBSUF 29 H {11 L |35 H [95 VH |14 M (04 L {01 VL |34
6.1 165 | 51.3 52 20.9
SF-3 S SURFACE 9 VL {186 L {72 VH {209 VH |21 H |07 M {009 VL |25
5.1 128 74.5 47 29
Values on this report represent the plant available nutrients in the Explanation of symbols: % (percent), ppm (parts per million), ths/A This report applies to sample(s) tested. ples ars da
soll. Rating after each value: VL (Very Low), L (Low), M (Medium), {(pounds per acre), ms/cm (milli-mhos per centimeter), meq/100g maximum of thirty days after testing. . P s Geom
H (High), VH (Very High). ENR - Estimated Nitrogen Release. (milli-equivalant per 100 grams). Conversions: ppm x 2 = ths/A, by: Yaunre //

C.E.C. - Cation Exchange Capacity.

Soluble Salts ms/cm x 640 = ppm.

Analysis prepared by: A8L Eastern Laboratories, Inc.

Pauric McGroary




Page 2 of 2
Report Number: 14-287-0655
Account Number: 25273

A&L Eastern Laboratories

7621 Whitepine Road Richmond, Virginia 23237 {804) 7439401 Fax {804) 2716446

wwwaleastem.c
Send To: ENVIRONMENTAL AGRONOMICS Grower: Submitted By: D L JARRETT
POB 120 PRINCE WILLIAM COUNTY SER\ Farm ID:
QUANTICO MD 21856 OCCOQUAN FOREST STP
SOIL ANALYSIS REPORT Analytical Mathod(s):
Mehlich 3
Date Received: 10/14/2014 Date Of Analysis: 10/15/2014 Date Of Report: 10/20/2014
Organic Matter Phosphorus Potassium Magnesium Calcium Sodium pH Acidity C.E.C
Sample ID Lab .
Field ID Number o Rate ENR Maahiich 3 Raserve K Mg Ca Na Soil Buffer H
Ibs/A { som Rate | ppm Rate | ppm Rate | ppm Rate | ppm Rate | ppm Rate pH Index | meq/100g | megritog
SF-3 S SUBSURF; 24499 23 L 20 14 L 140 VH | 84 H | 506 M |83 H 6.2 05 45
MD=18 MD =89 MD =67 MD =37
Percent Base Saturation Nitrate Sulfur Zinc Manganese fron Copper Boron Soluble Salts Chioride | Aluminum

Fample 1D K | Mg | ca | Na| 0 | NON s zn Mn Fe cu B ss o A

% % % % % |ppm Ratelppm Rate|ppm Rate{ppm Rate|ppm Rate|/ppm Rate|ppm Rate] msifcm Rate |ppm Rate ppm
SF-3 S SUBSURF/ 12 L |11 L {27 H 111 VH]|15 M 05 L 008 VL [38

8.0 156 | 56.2 8.0 121
Values on this report represent the plant available nutrients in the Explanation of symbols: % (percent), ppm (parts per million), Ibs/A This report appties to )tested. are a
soil. Rating after each value: VL {(Very Low), L (Low), M (Medium), (pounds per acre), msfcm (milli-mhos per centimeter), meqg/100g maxinwm of thirty days after testing. by: Pﬂ"“ e 6”7/

d Nilrogen R

H (High), VH (Very High). ENR - Esti
C.E.C. - Cation Exchange Capacity.

(milli-equivalent per 100 grams). Conversions: ppm x 2 = Ibs/A,

Soluble Satts msfcm x 640 = pprm, Analysis prepared by: A&L Eastern Laboratories, Inc,

Pauric McGroary




Report Number

14-287-0655 Page: 1of 12

Account Number

25273

Send To: ENVIRONMENTAL AGRONOMICS
POB 120

A&L Eastern Laboratories, Inc.

7621 Whitepine Road Richmond, Virginia 23237 {804) 743-8401  Fax {804] 2716445

QUANTICO, MD 21856 Submitted By : DL JARRETT
Purchase Order :
Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY Report Date : 10/20/2014
OCCOQUAN FOREST STP Date Received : 10/14/2014
REPORT OF ANALYSIS
Date Sampled :
Lab Number: 24494
Sample Id: SF-1 N SURFACE
Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst
Total Kjeldahi Nitrogen , ppm 1210 10.0 SM-4500-NH3C-TKN 10/15/2014 08:39 JM
Total iron , ppm 12100 100 SW 6010C 10/17/2014 14:44 KM
Total Manganese , ppm 349 5 SW 6010C 10/177/2014 14:44 KM
Total Copper, ppm 10 5 SW 6010C 10/17/2014 14:44 KM
Total Zinc, ppm 29 5 SW 6010C 10/17/2014 14:44 KM
Total Nickel , ppm 7 5 SW 6010C 10/17/2014 14:44 KM
Total Molybdenum , ppm <5 5 Sw 6010C 10/17/2014 14:44 KM
Total Cobalt , ppm 9 5 SW 6010C 10/17/2014 14:44 KM
Nitrogen, Ammoniacal , ppm 1.2 0.1 SOIL AMMONIA-N 10/15/2014 09:00 RD

Pﬂ".‘ M GW//

Pairric MeGroarv



Report Number

14-287-0655 Page: 2 of 12

Account Number

25273

Send To: ENVIRONMENTAL AGRONOMICS
POB 120

QUANTICO, MD 21856

Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY
OCCOQUAN FOREST STP

Lab Number: 24494
Sample id: SF-1 N SURFACE

Analysis

A&L Eastem Laboratories, Inc.

T621 Whitepine Road Richmond, Virginta 23237 (804) 7438401 Fax {804) 271-6446

Submitted By : D L JARRETT
Purchase Order :
Report Date : 10/20/2014
Date Received : 10/14/2014

REPORT OF ANALYSIS

Result

Quantitation
Limit

Date Sampled :

Date and Time
Method Test Started

Analyst

Method Reference:

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1983

Methods of Soil Analysis, Part 1 - Physical and Mineralogical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, page 40
Methods of Soil Analysis, Part 3 - Chemical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, pages 1185-1186.
Recommended Chemical Soil Test Procedures for the North Central Region. NCR Research Pub. No. 221 Revised.

Standard Methods for the Analysis of Water and Wastewater, 1997

USEPA, SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision

Comments:

PM"“’ e 6“”//

Pauric McGroary



Report Number
14-287-0655 Page: 3 of 12
Account Number
25273
Send To: ENVIRONMENTAL AGRONOMICS
POB 120

A&L Eastemn Laboratories, Inc.

www.aleastern.com

7621 Whitepine Road Richmond, Virginia 23237 {B04) 743.9401 Fax {804) 271-644¢

QUANTICO, MD 21856 Submitted By : D L JARRETT
Purchase Order :
Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY Report Date : 10/20/2014
OCCOQUAN FOREST STP Date Received : 10/14/2014
REPORT OF ANALYSIS
Date Sampled :
Lab Number: 24495
Sampleld: SF-1 N SUBSURFACE
Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst
Total Kjeldahl Nitrogen , ppm 530 10.0 SM-4500-NH3C-TKN 10/15/2014 08:39 JM
Total iron , ppm 17200 100 SW6010C 10/17/2014 14:44 KM
Total Manganese , ppm 23 5 SW6010C 10/17/2014 14:44 KM
Total Copper , ppm 11 5 SW6010C 10/17/12014 14:44 KM
Total Zinc, ppm 30 5 SW6010C 10/17/2014 14:44 KM
Total Nickel , ppm 6 5 Sw6010C 10/17/12014 14:44 KM
Total Molybdenum , ppm <5 5 SW 6010C 10/17/2014 14:44 KM
Total Cobait, ppm 1 5, SW 6010C 10/17/2014 14:44 KM
Nitrogen, Ammoniacal , ppm 1.8 0.1 SOIL AMMONIA-N 10/15/2014 09:00 RD

Pﬂ"" M GW//

Pauric MaGroarv



A&L Eastemn Laboratories, Inc.

Report Number
14-287-0655 Page: 4 of 12
7621 Whitepine Road Richmond, Virginia 23237 {804) 743-8401  Fax [804) 271-6445

Account Number
25273
Send To: ENVIRONMENTAL AGRONOMICS

POB 120

QUANTICO, MD 21856 Submitted By : D L JARRETT

Purchase Order :
Report Date : 10/20/2014

Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY
Date Received : 10/14/2014

OCCOQUAN FOREST STP

REPORT OF ANALYSIS
Date Sampled :
Lab Number: 24495
Sample id: SF-1 N SUBSURFACE
Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Method Reference:

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-78-020, March 1983

Methaods of Soil Analysis, Part 1 - Physical and Mineralogical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, page 40
Methods of Sail Analysis, Part 3 - Chemical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, pages 1185-1186.
Recommended Chemical Soil Test Procedures for the North Central Region. NCR Research Pub. No. 221 Revised.

Standard Methods for the Analysis of Water and Wastewater, 1997

USEPA, SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision

Comments:

P‘,wlic e GW//

Pauric: MnGroarv



Report Number A&L Eastern Laboratories, Inc.
14-287-0655 Page: 5 of 12
, 7621 Whitepine Road Richmond, Virginia 23237 (804) 743-9401  Fax [804) 271-6446

Account Number el
25273 www.aleastern.com
Send To: ENVIRONMENTAL AGRONOMICS

POB 120

QUANTICO, MD 21856 Submitted By : D L JARRETT

Purchase Order :
Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY Report Date : 10/20/2014
OCCOQUAN FOREST STP Date Received : 10/14/2014
REPORT OF ANALYSIS
Date Sampled :
Lab Number: 24496
Sample id : SF-2 MID SURFACE
Quantitation ’ Date and Time

Analysis Result Limit Method Test Started Analyst
Total Kjeldah! Nitrogen , ppm 1180 10.0 SM-4500-NH3C-TKN 10/15/2014 08:39 JM
Total iron , ppm 13600 100 SwW 6010C 10/17/12014 14:44 KM
Total Manganese , ppm : 201 5 SW6010C 10/17/2014 14:44 KM
Total Copper, ppm 13 5 SW6010C 10/17/2014 14:44 KM
Total Zinc, ppm 26 5 SW 6010C 10/17/2014 14:44 KM
Total Nickel , ppm 5 5 SW 6010C 10/17/2014 14:44 KM
Total Molybdenum , ppm <5 5 SW 6010C 10/17/2014 14:44 KM
Total Cobalt, ppm 7 5 Sw 6010C 10/17/2014 14:44 KM
Nitrogen, Ammoniacal , ppm 2.4 0.1 SOIL AMMONIA-N 10/15/2014 09:00 RD

Pdﬂf‘." m 680"//

Pauric McGraary



A&L Eastern Laboratories, Inc.

Report Number
14-287-0655 Page: 6 of 12 .
4 7621 Whitepine Road Richmond, Virginia 23237  (804) 7438401 Fax (804) 274-6448
Account Number ]emeo
25273 WA
Send To: ENVIRONMENTAL AGRONOMICS
POB 120
QUANTICO, MD 21856 Submitted By : D L JARRETT
Purchase Order :
Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY Report Date : 10/20/2014
OCCOQUAN FOREST STP Date Received : 10/14/2014
REPORT OF ANALYSIS
Date Sampled :

Lab Number: 24496
Sample id: SF-2 MID SURFACE
Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Method Reference:

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1983

Methods of Soil Analysis, Part 1 - Physical and Mineralogical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, page 40
Methods of Soil Analysis, Part 3 - Chemical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, pages 1185-1186.
Recommended Chemical Soil Test Procedures for the North Central Region. NCR Research Pub. No. 221 Revised.

Standard Methods for the Analysis of Water and Wastewater, 1997

USEPA, SW-846, Test Methods for Evaluating Salid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision

Comments:

?M’£° me 6@"/

Pauric McGroarv
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Report Number all A&L Eastern Laboratories, Inc.
14-287-0655 Page: 7 of 12 [ _
g 7621 Whitepine Road Richmond, Virginia 23237  (804) 7438401  Fax [804) 2716446

Account Number Gk >
26273 www.aleastern.com
Send To: ENVIRONMENTAL AGRONOMICS

POB 120

QUANTICO, MD 21856 Submitted By : D L JARRETT

Purchase Order :
Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY Report Date : 10/20/2014
OCCOQUAN FOREST STP Date Received : 10/14/2014
REPORT OF ANALYSIS
Date Sampled :
Lab Number: 24497
Sample Id: SF-2 MID SUBSURFACE
Quantitation Date and Time

Analysis Result Limit Method Test Started Analyst
Total Kjeldah! Nitrogen , ppm 470 10.0 SM-4500-NH3C-TKN 10/15/2014 08:39 JM
Total Iron, ppm . 17500 100 SW 6010C 10/17/2014 14:44 KM
Total Manganese , ppm 171 5 SW 6010C 10/17/2014 14:44 KM
Total Copper, ppm 13 5 SW 6010C 10/17/2014 14:44 KM
Total Zinc, ppm 24 5 SW 6010C 1071712014 14:44 KM
Total Nickel , ppm 5 5 Sw6010C 10/17/2014 14:44 KM
Total Molybdenum , ppm <5 5 SwW6010C 10/17/12014 14:44 KM
Total Cobalt, ppm 12 5 SW6010C 10/17/2014 14:44 KM
Nitrogen, Ammoniacal , ppm 1.9 0.1 SOIL AMMONIA-N 10/15/2014 09:00 RD

PW‘." M 6@”//

Patrrie: Meirnary



A&L Eastern Laboratories, Inc.

Report Number
14-287-0655 Page: 8 of 12 -
7621 Whitepine Road Richmond, Virginia 23237  {804) 7438401  Fax (B04) 271-6446

Account Number
25273
Send To: ENVIRONMENTAL AGRONOMICS

POB 120

QUANTICO ., MD 21856 Submitted By : D L JARRETT

Purchase Order :
Report Date : 10/20/2014

Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY
Date Received : 10/14/2014

OCCOQUAN FOREST STP

REPORT OF ANALYSIS
Date Sampled :
Lab Number: 24497
Sample id: SF-2 MID SUBSURFACE
Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Method Reference:
Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1983
Methods of Soil Analysis, Part 1 - Physical and Mineralogical Methods, 2nd Ed. Rev. Soil Science Saciety of America, Black, C.A et al. 1982, page 40

Methods of Soil Analysis, Part 3 - Chemical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, pages 1185-1186.
Recommended Chemical Soil Test Procedures for the North Central Region. NCR Research Pub. No. 221 Revised.

Standard Methods for the Analysis of Water and Wastewater, 1997
USEPA, SW-846, Test Methods for Evaluating Salid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision

Comments:

PW“ me GW//

Pauric McGroary



A&L Eastem Laboratories, Inc.

Report Number
14-287-0655 Page: 9 of 12
Account Number s
25273 www.aleastern.com
Send To: ENVIRONMENTAL AGRONOMICS

POB 120

7621 Whitepine Road Richmond, Virginia 23237 {B04) 743-3401  Fax {804) 271-6445

QUANTICO, MD 21856 Submitted By : D L JARRETT
Purchase Order :
Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY Report Date : 10/20/2014
OCCOQUAN FOREST STP Date Received : 10/14/2014
REPORT OF ANALYSIS
Date Sampled :
Lab Number: 24498
Sample Id: SF-3 S SURFACE
Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst
Total Kjeldahi Nitrogen , ppm 1080 10.0 SM-4500-NH3C-TKN 10/15/2014 08:39 JM
Total iron, ppm 12500 100 SwWs010C 10/17/2014 14:44 KM
Total Manganese , ppm 289 5 SwW 6010C 10/17/2014 14:44 KM
Total Copper, ppm 15 5 SW 6010C 10/17/2014 14:44 KM
Total Zinc, ppm 31 5 Sw 6010C 10/17/2014 14:44 KM
Total Nickel , ppm 8 5 SW 6010C 10/17/2014 14:44 KM
Total Molybdenum , ppm <5 5 SW6010C 10/17/2014 14:44 KM
Total Cobalt, ppm 10 5 SW 6010C 10/17/2014 14:44 KM
Nitrogen, Ammoniacal , ppm 2.3 0.1 SOIL AMMONIA-N 10/15/2014 09:00 RD

Pmic [ GW//

Pauric McGroarv



A&L Eastem Laboratories, Inc.

Report Number
14-287-0655 Page: 10 of 12 x
L 7621 Whitepine Road Richmond, Virginla 23237 {804) 7435401 Fax [804} 271-5446
:;:;; nt Number www.aleasterncom
Send To: ENVIRONMENTAL AGRONOMICS
POB 120
QUANTICO . MD 21856 Submitted By : D L JARRETT

Purchase QOrder :

Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY Report Date : 10/20/2014
OCCOQUAN FOREST STP Date Received : 10/14/2014
REPORT OF ANALYSIS
Date Sampled :
Lab Number: 24498
Sample Id: SF-3 S SURFACE

Quantitation Date and Time

Analysis Result Limit Method Test Started Analyst

Method Reference:

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1983

Methods of Soil Analysis, Part 1 - Physical and Mineralogical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, page 40
Methods of Soil Analysis, Part 3 - Chemical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, pages 1185-1186.
Recommended Chemical Soil Test Procedures for the North Central Region. NCR Research Pub. No. 221 Revised.

Standard Methods for the Analysis of Water and Wastewater, 1997

USEPA, SW-846, Test Methods for Evaluating Solid Wastes, Physical/lChemical Methods, 3rd Ed. Current Revision

Comments:

Pw[c e G‘”’//

Pauirie Me(Groaary



A&L Eastern Laboratories, Inc.

Report Number
14-287-0655 Page: 11 of 12
Account Number o
25273 www.aleastern.com
Send To: ENVIRONMENTAL AGRONOMICS

POB 120

QUANTICO, MD 21856

Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY
OCCOQUAN FOREST STP

REPORT OF ANALYSIS

Lab Number: 24499
Sample Id: SF-3 S SUBSURFACE

Quantitation

Submitted By

T621 Whitepine Road Richmond, Virginia 23237 (804) 743-3401  Fax (804) 271-6446

: DL JARRETT

Purchase Order :

Report Date
Date Received

: 10/20/2014
1 10/14/2014

Date Sampled :

Date and Time

Analysis Result Limit Method Test Started Analyst
Total Kjeldah! Nitrogen , ppm 410 10.0 SM-4500-NH3C-TKN 10/15/2014 08:39 JM
Total Iron , ppm 15000 100 SW 6010C 10/17/2014 14:44 KM
Total Manganese , ppm 171 5 SW6010C 10/17/2014 14:44 KM
Total Copper , ppm 15 5 SW6010C 10/17/2014 14:44 Kwm
Total Zinc, ppm 30 5 SW 6010C 10/17/2014 14:44 KM
Total Nickel, ppm 6 5 SW 6010C 10/17/2014 14:44 KM
Total Molybdenum , ppm <5 5 SW6010C 10/17/2014 14:44 KM
Total Cobalt, ppm 10 5 Sw 6010C 10/17/2014 14:44 KM
Nitrogen, Ammoniacal , ppm 2.2 0.1 SOIL AMMONIA-N 10/15/2014 09:00 RD

PW‘." e 6‘”’//

Pauric McGroarv



Report Number A&L Eastemn Laboratories, Inc.
14-287-0655 Page: 12 of 12 x
: Rl 7621 Whitepine Road Richmond, Virginia 23237 (804) 743-3401 Fax [804) 271-5446
Account Number - o
25273 www.aleastern.com
Send To: ENVIRONMENTAL AGRONOMICS
POB 120
QUANTICO, MD 21856 Submitted By : D L JARRETT
Purchase Order :
Project : PRINCE WILLIAM COUNTY SERVICE AUTHORITY Report Date : 10/20/2014
OCCOQUAN FOREST STP Date Received : 10/14/2014
REPORT OF ANALYSIS
Date Sampled :
Lab Number: 24499
Sampield: SF-3 S SUBSURFACE
Quantitation Date and Time
Analysis Result Limit Method Test Started Analyst

Method Reference:

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1983

Methods of Soit Analysis, Part 1 - Physical and Mineralogical Methods, 2nd Ed. Rev. Sail Science Saciety of America, Black, C.A et al. 1982, page 40
Methods of Soil Analysis, Part 3 - Chemical Methods, 2nd Ed. Rev. Soil Science Society of America, Black, C.A et al. 1982, pages 1185-1186.
Recommended Chemical Soil Test Procedures for the North Central Region. NCR Research Pub. No. 221 Revised.

Standard Methods for the Analysis of Water and Wastewater, 1997

USEPA, SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd Ed. Current Revision

Comments:

Pmuic- M 6“”//

Parir Meiraare



A&L Eastern Laboratories

7621 Whitepine Road Richmond, Virginia 23237  {804) 743-9401  Fax (804) 271-6448

www.aleastern.com TEXTURE ANALYSIS

Client : Grower Report No : 14-287-0655
ENVIRONMENTAL AGRONOMICS PRINCE WILLIAM COUNTY SERVICE AUTHORIT |Cust No: 25273
POB 120 OCCOQUAN FOREST STP Date Printed : 10/20/2014

Page : 1of1
QUANTICO, MD 21856 Submitted By : D L JARRETT
Farm: Date Received : 10/14/2014

Lab Field ID Sample Percent Percent Percent Textural

No Identification Sand silt Clay Classification
24494 SF-1 N SURFACE 48.0 38.0 16.0 Loam
24495 SF-1 N SUBSURFACE 36.0 36.0 28.0 Clay Loam
24496 SF-2 MID SURFACE 44.0 38.0 18.0 Loam
24497 3F-2 MID SUBSURFACE 38.0 320 30.0 Clay Loam
24498 SF-3 S SURFACE 44.0 42.0 14.0 Loam
24499 SF-3 8 SUBSURFACE 40.0 320 28.0 Clay Loam

Analysis prepared by: A&L Eastem Laboratories, Inc.



ATTACHMENT 9

PART D-1, ITEMS 18 AND 19
CROP AND SITE MANAGEMENT



nvtronmenial
'gronomics

Occoquan Forest STP

Agronomic Practices

This Land Treatment System was developed over twenty (20) years age for the
utilization of municipal wastewater in a forest ecosystem. The site was developed on
very deep and deep well drained and somewhat excessively drained soils that have a

clayey or loamy subsoil. The system is on medium-wide to narrow ridge tops with an
erosion control structure built

wastewater. A reverse bench structure or draj
protects the entire site. This forest System contains primarily mixed hardwood species

to this spray site. The tree
harvesting the mature trees.



